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DETAILED ACTION 

Response to Amendment 

Amended claims 1 and 4-8 and original claims 2-3 and 9-1 1 are rejected on the grounds 
below. The amendment to the specification has been reviewed and accepted by the 
Examiner. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsuda et al. (U.S. Patent 5,861,771 as recited in the Information Disclosure 
Statement dated January 3, 2006, hereafter Matsuda) in view of Iravani (U.S. Patent 
5,936,460), and further in view of Negoro et al. (JP2002270781 A as recited on the 
Information Disclosure Statement filed January 3, 2006, hereafter Negoro). 

Claim 1 : Matsuda teaches a semiconductor device (Figure 4) comprising: 

a high-breakdown-voltage regulator (7) configured to operate at a high input 
voltage (Vcc1 ); 

a reference voltage generating circuit (41) structured as a low-breakdown-voltage 
component (voltage divided VR) and configured to receive an output voltage (VR) from 
the high-breakdown-voltage regulator (7) to generate a reference voltage (Vref); 
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a differential amplifier circuit (51 ) structured as another low-breakdown-voltage 
component (voltage divided VR) and configured to receive the output voltage (VR) from 
the high-breakdown-voltage regulator (7) and the reference voltage (Vref) from the 
reference voltage generating circuit (41 ) to produce a drive voltage (Vc); 

an output driver (63) structured as a high-breakdown-voltage component (via 
Vcc1) and configured to operated based on the drive voltage (Vc), wherein the output 
driver is a MOS transistor (column 6 lines 45-46); and 

resistors (R3 and R4) connected in series to the output driver (63) to divide an 
output voltage (Vcc2) of the output driver (63) and feed the divided voltage (Vf) back to 
the differential amplifier circuit (51 ). 

Matsuda does not teach a constant current inverter circuit. Iravani teaches a 
constant current circuit (Figure 2) coupled inserted between a power supply line (Vdd 
corresponding to Vcc1 of Matsuda) and the output driver (Iref2 connected to 61 of 
Matsuda, which is connected to output driver 63 of Matsuda). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
used the current source taught by Iravani in the regulator circuit taught by Matsuda to 
provide a stable, noise-free output current (column 1 lines 16-18, column 3 lines 58-59 
of Iravani, where the internal circuits of Matsuda require high precision; column 3 lines 
16-21). 

Neither Matsuda nor Iravani teach a diode having a reverse breakdown voltage 
lower than an oxide breakdown voltage of the MOS transistor. Negoro teaches a diode 
(1 1 ; Figure 1) inserted between a gate and a source of the MOS transistor (5 
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corresponding to 63 of Matsuda), the diode (11) having a reverse breakdown voltage 
lower than an oxide breakdown voltage of the MOS transistor (Abstract, where the 
reverse breakdown of the protective diode is about half the gate-oxide-film breakdown 
voltage of the transistor 5). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have used the diode taught by Negoro in the 
combined circuit taught by Matsuda and Iravani to prevent damage to the gate oxide 
film of a transistor (Abstract). 

Claim 2: Matsuda further teaches that the high-breakdown-voltage output driver (6) and 
the low-breakdown-voltage components (4 and 5) are MOS transistors with gate oxide 
films having a first thickness (column 2 lines 41-44). 

Claim 3: Matsuda further teaches that the high- breakdown-voltage regulator is 
structured by a high-breakdown-voltage MOS transistor with a gate oxide film having a 
second thickness greater than the first thickness (inherent because the size of 4, 5, and 
6 are reduced; column 2 lines 41-44). 

Claim 4: Matsuda further teaches that the output driver (63; Figure 4) is a P-channel 
MOS transistor (from Figure 4). Negoro further teaches a diode (1 1 ) inserted between 
the gate and the source of the P-channel MOS transistor (63 of Matsuda) and having a 
breakdown voltage lower than an oxide breakdown voltage of the P-channel MOS 
transistor (Abstract). 
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Claim 5: Claim 5 recites the same limitations as claim 4, but using an N-channel MOS 
transistor. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used an N-channel MOS transistor instead of a P-channel 
MOS transistor and therefore claim 5 is rejected for the same reasons as claim 4 above. 
The selection of something based on its known suitability for its intended use has been 
held to support a prima facie case of obviousness. Sinclair & Carroll Co. v. 
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). 

Claim 6: The combined circuit further teaches that the output driver (63; Figure 4 of 
Matsuda) is a P-channel MOS transistor (as seen in Figure 4 of Matsuda) the constant 
current inverter comprising: 

a constant current circuit (Iref2 of Iravani) connected between a power supply 
line (Vcc1 of Matsuda) and the output driver (63 of Matsuda); and 

a MOS transistor (61 of Matsuda) controlled by the drive voltage output (Vc of 
Matsuda) from the differential amplifier circuit (51 of Matsuda). 

Claim 7: Matsuda further teaches that the output driver is a P-channel MOS transistor 
(63; Figure 4) the constant current inverter (6) comprising: 

a first N-channel MOS transistor (61 ) to which the reference voltage (Vref) 
generated by the reference voltage generator is supplied (via 51); 
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a first P-channel MOS transistor (62) connected in series to the first N-channel 
MOS transistor (61) to produce a constant current (mirrors current from 61); 

a second P-channel MOS transistor (63) defining a constant current circuit under 
a current mirror configuration (mirrors current from 62); and 

Matsuda does not explicitly teach a second N-channel MOS transistor to which the drive 
voltage output from the differential amplifier circuit is supplied. However, it is known in 
the art to use self-biased MOS transistors to be resistive components R3 and R4. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used a second N-channel MOS transistor to drive the 
voltage output from the differential amplifier for resistor R3. The selection of something 
based on its known suitability for its intended use has been held to support a prima facie 
case of obviousness. Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 
USPQ 297(1945). 

Claim 8: Matsuda teaches a semiconductor device (Figure 4) comprising: 

a reference voltage generating circuit (41) configured to generate a reference 
voltage (Vref); 

a differential amplifier circuit (51 ) configured to receive the reference voltage 
(Vref) and generates a drive voltage (Vc); 

an output driver (63) configured to operate based on the drive voltage (Vc), 
wherein the output driver is a MOS transistor (column 6 lines 45-46); 
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resistors (R3 and R4) connected in series to the output driver (63) to divide an 
output voltage (Vcc2) of the output driver (63) and feed the divided voltage (Vf) back to 
the differential amplifier circuit (51 ). 

Matsuda does not teach a constant current circuit. Iravani teaches a constant 
current circuit (Figure 2) inserted between a power supply line (Vdd) and a combination 
of the reference voltage generating circuit (Irefl connected to Vref of Matsuda) and the 
differential amplifier circuit (Iref2 connected to 61 of Matsuda). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
used the current source taught by Iravani in the regulator circuit taught by Matsuda to 
provide a stable, noise-free output current (column 3 lines 58-59). 

Neither Matsuda nor Iravani teach a diode having a reverse breakdown voltage 
lower than an oxide breakdown voltage of the MOS transistor. Negoro teaches a diode 
(1 1 ; Figure 1 ) inserted between a gate and a source of the MOS transistor (5 
corresponding to 63 of Matsuda), the diode (11) having a reverse breakdown voltage 
lower than an oxide breakdown voltage of the MOS transistor (Abstract, where the 
reverse breakdown of the protective diode is about half the gate-oxide-film breakdown 
voltage of the transistor 5). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have used the diode taught by Negoro in the 
combined circuit taught by Matsuda and Iravani to prevent damage to the gate oxide 
film of a transistor (Abstract). 
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Claim 1 1 : Iravani further teaches that the constant current circuit (Figure 2) is 
structured by multiple MOS transistors connected in series to form a multi-stage 
constant current circuit (61 of Matsuda is in series with ml of Iravani). 

3. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsuda, Iravani, and Negoro as applied to claim 8 above, and further in view of 
Menegoli et al. (U.S. Patent Application Publication 2004/0046532, hereafter Menegoli). 
Matsuda, Iravani, and Negoro teach the circuit as recited in claim 8 above. Neither 
Matsuda, Iravani, nor Negoro teaches that the constant current circuit (7; Figure 6) is 
structured by depression-mode or enhancement mode NMOS or PMOS transistor. 
Menegoli teaches that MOSFET transistors can be made either enhancement or 
depletion by adjusting the surface concentration of the channel region. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used enhancement or depletion mode NMOS or PMOS transistors to 
adjust the threshold of the NMOS or PMOS transistors ([0020]). 

Response to Arguments 

4. Applicant's arguments filed December 28, 2007 have been fully considered but 
they are not persuasive. 

Applicant asserts that on a broad level, noise is not an issue in a Matsuda 
regulator circuit to the point where including the noise-free current source taught by 
Iravani would make sense. Examiner respectfully disagrees. Iravani states that "Some 
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applications require implementing circuits which are so precise in nature, the circuits 
cannot function properly in the presence of even small amounts of power supply noise." 
(column 1 lines 16-18, emphasis added). However, the overall objective of Iravani is to 
reduce noise-sensitive devices from being adversely affected by noise on their power 
supply (column 2 lines 37-40), which is beneficial to precision circuits. Turning to Figure 
1 of Matsuda, the output of the regulator circuit is coupled to internal circuits (Figure 1 
and also column 2 lines 20-24). Matsuda further teaches that the arrangement of the 
regulator circuit is suitable for an application in which the reference voltage is used as a 
reference voltage of an internal circuit requiring a high precision (column 3 lines 20-21). 
Therefore, it would have been obvious to one of ordinary skill in the art to use the noise- 
free current source taught by Iravani in the voltage regulator taught by Matsuda to 
further increase precision of an internal circuit and would not be an "unneeded 
additional feature that wastes valuable chip area" as asserted by the Applicant. 



Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to COLLEEN OTOOLE whose telephone number is 
(571)270-1273. The examiner can normally be reached on M-F 8:30-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards can be reached on (571) 272-1736. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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